Abstract. -The polarization of magnetic impurities by a spin-density-wave tends to stabilize the commensurate SDW phase and to modify the coordinates of the tricritical point. A numerical calculation has been performed to obtain the impurity concentration dependence of the tricritical point coordinates and the associated discontinuity in the SDW wave-vector.
Introduction
It has previously been shown that polarizable magnetic impurities affect the N6el temperature 11, 21 and furthermore can induce a first-order phase transition on the boundary between the commensurate (C) and the incommensurate (I) phases 13, 41. The first-order transition is associated with a discontinuity in the wave-vector at the C-I boundary which includes the cricritical point, the point at which the phases meet and which we designate by (H*, T*). The phase diagram of the system is shown in figure 1. H* is the critical value of the imperfect nesting parameter H. In this paper we present the results of a numerical calculation to de'termine the coordinates of the tricritical point and the wave-vector discontinuity as functions of the concentration of polarizable magnetic impurities.
The fundamental physical concept is that magnetic impurities, polarized by the effective magnetic field of the SDW, lead to an increase in the transition temperature of the SDW state since the free energy of the system is lowered by the alignment of impurity magnetic moments. The commensurate phase is favored in this situation since the SDW peaks coincide with lattice sites in the C-phase. In the I-phase, the coincidence of the SDW peaks and the lattice sites is destroyed so that randomly distributed impurities will experience various phases of SDW. The result is that the average interaction between magnetic impurities and the SDW has a singularity at q = 0. The C-I boundary, determined by the equality of the free energies of the C and I phases, will be shifted towards larger values of H, reflecting the increase in stability of the C-phase. In addition, a discontinuity in the SDW wave-vector will appear along the boundary.
Mathematical formulation
A mathematical formulation of the problem was made previously [I-31 using a matrix Green's function approach to obtain a self-consistent expression for the SDW order parameter. Assuming that the transitions from the paramagnetic state into both the CSDW and the ISDW to be second-order, expressions were obtained for Tc (H) and TI (H) , the transition temperatures for the C and I phases, respectively. The tricritical point is determined by equating the transition temperatures. Using the octahedral band model proposed by Shibatani, Motizuki and Nagamiya The factor A71 is proportional to the impurity polarizability by the SDW, with q = 1, 1/2 for the C, I phases. N(0) is the density of states at the Fermi surface, V is the exchange interaction between conduction electrons, 7 is the band width of collisional broadening of band states by magnetic impurities, q is the SDW wave-vector (measured from one-half a recipre cal lattice vector) and v is the Fermi velocity. Too is the value of TN for the special case of perfect nesting ( X = 0) and impurity concentration C = 0.
For X > H*, equation (1) must be solved simultaneously with the equation which determines the maximum of TI (q, H) with respect to the wavevector q.
The equation for this condition is

Results and conclusions
We have obtained numerical results for the critical point coordinates and the discontinuity in the wavevector as functions of magnetic impurity concentration by solving equations (1) Figure 2 shows that the critical temperature t* is greater over the entire range of impurity concentration for the larger value of K. For low impurity concentration we find that the wave-vector discontinuity is proportional to the square-root of the impurity concentration, (; x~'~, for both values of K. This result has been independently confirmed by making an expansion of equations (1) and (3) 
